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< 12 > OnMCAHME H30EPETEHMFI K riATEHTY POCCMMCKOM 
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(21), (22)3a«BKa: 2000127351/12, 01.11.2000 

(24) flaTa Havana AeMCTBUfl naTeHTa: 01.11.2000 

(46) flaTa ny6/iHKai4Mn: 10.03.2002 

(56) Ccbi/iKM: RU 2146223 C1, 10.03.2000. RU 
2124942 C1, 20.01.1999. RU 2057582 C1. 
10.04.1996. RU 2117526 C1, 20.08.1996. 

(98) Aflpec flnfl nepenncKn: 

150003, nflpocnaBJib, np-T, JleHMHa, 2-A, 
N9307-308, 3AO XonAMHroBafl KOMnaHMji "KDCT" 



(71) 3aflBMTenb: 

3aKpbiToe aKMMOHepHoe o6ii|ecTBO XonflMHroBan 
KOMnaHMH "IOCT M 

(72) l/l3o6peTaTenb: Tnyxos B.A., 
BeAHOB CO. 

(73) riaTeHTOo6jiaflaTenb: 

3aKpbiToe aKLjMOHepHoe o6mecTBO X on a m h ro Ban 
KOMnaHM« "KDCT" 



(54) CnOCOB nOJiyMEHUfl CMHTETMHECKOTO qEOJIHTA TMflA Y 



(57) PecJ)epaT: 

M3o6peTeHne othocmtca k nonyMeHMio 
rpaHynnpoBaHHoro cm HTenmecKCTO qeonma 
Tuna Y, He coAepwatAero CB«3yioiAero 
BeiAecTBa. flonyHeHHbifi aAcop6eHT Mo>KeT 6biTb 
ncnorib30BaH b xhmmmgckoPi m HecpTexHMMHecKoPi 
npoMbiLuneHHOCTM b KanecTBe KaTajiM3aTopa. 
McxoAHbiPi MaTepnan - npnpoAHbifi rriMHMCTbifi 
MUHepan Kaonw-i, B3HTbiM b KonnnecTBe 70-85% 
ot o6iAeM Maccbi KaoriMHa, noABepraioT 
npoKa/iKe npu 700-900°C, o6pa6aTbiBa»OT 
cepHOM KHcnoTOM. HepacTBopuMbiM ocaAOK, 

COflep>KaLHHM flUOKCMA KpeMHiia, npOMblBaKDT 



BOAOM, CMeiUHBatOT C OCTaBLUeMCfl MaCTbK) 

KaonnHa a° o6ecneHeHMfl KOHeMHoro 
cooTHouueHHR SiO 2 : Al 2 0 3 = (10 - 12) : 1 u 
Ao6aBKOM, coAepwaLAefi yrnepoA 

(aKTMBkipoBaHHbiM yroiib, nonwaTuneH, 
noriMnponnneH vim nonncTupon), b civiecb 
Ao6aBJ"iflK)T BOAy AO o6pa30BaHH« oahopoahom 
nnacTMMHOM Maccbi, KOTopyto 3aTeM c^opMyjoT b 
rpaHynbi, nposoAflT TepMjmecKyro aKTMBai4MK), 
oxnaxAeHne n KpncTan/iM3ai4MK). M3o6peTeHne 
o6ecneHMBaeT BbicoKkie aACop6L\noHHbie w 
npoMHocTHbie xapaKTepucTMKM Lieo/iHTa. 1 ta6/i. 
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rpaHynnpoBaHHoro CMHTeTunecKoro qeonnTa 
Tuna Y. do/iyHeHHbiM aflcop6eHT Moxei 6biTb 

MCn0flb30BaH B XMMMMeCKOM M He<J)TeXWV1HMeCK0tf 

npoMbiLuneHHocTM b KanecTBe KaTaJiw3aTopa. 
Haw6onee 6nn3KHM no TexHunecKOM cyuLjHOCTH k 
npeAno>KeHHOMy n3o6peTeHHK) ABnaeTCfl 
M Cnoco6 nonyneHMfl cMHTeTMHecKoro 
rpaHynnpoBaHHoro ^oKasnia" (naieHT RU 
2146223, 7 C 01 B 39/20). 

B COOTBeTCTBMM C H3B6CTHblM CnOCOOOM 

qeonwT nonynaKrr nyieM cMeuueHM* npupoAHoro 
rriMHMCToro MMHepa/ia, HMejou^ero cooTHOLueHne 
Si02 : AI2O3 = 2:1, Bbi6paHHoro H3 p*Aa 
KaoriMH, rannya3HT c ahokchaom KpeMHMH, 
B3HTbiM b . KonMHecTBe, o6ecneMUBa»oLneM 
KOHeMHoe cooTHOLueHMe Si0 2 : Al 2 0 3 = 3,5 : 
1, m TexHunecKUM yrnepoAOM b KonnsecTBe 2-8 
Mac.%, Ao6aBneHM« 3%-noro pacTBopa xnopHAa 
HaTpn« ao nonyMeHMfl oahodoahom Maccbi, 
4>opMOBaHMfl rpaHyn, TepMoaKTMBai^nn hx npH 



720°C, 



Aanee 



mApoTepiviajibHOH 



KpucTannnsaLinn, o6pa6oTKH rpaHyn pacTBopoM 
opTocfxxxfcopHofi Kuc/iOTbi c pH 4-5, cywKVi npM 
180-200°C. 

HeAOdaTKOM n3BecTHoro cnoco6a HBn*eTcji 
npuMeHeHne TexHunecKoro ymepoAa n A^OKCMAa 
KpeMHHfl b BbicoKOAUcnepcHOM c^opwie - 6enoM 
ca>Kii. 

Benaa cawa, HanpkiMep MapKn BC - 100, 
MMeeT AOBonbHO HM3KyfO n/ioTHCx;Tb nop^AKa 
100-120 r/n, mto ycnomnei TexHonorwo tohhom 
A03HDOBKM ee npu cMeujeHMM c KaonuHOM. 
CTOMMOdb 6enofi cawi BC - 100 cocTaBnaeT 
750 Aon/iapoB CLUA 3a TOHHy Herro, hto 
npwBOAKT k cy mecTB e h hom y yBenimeHHK) 

Ce6eCTOHMOCTM npOAyKL4MM. TeXHMMeCKMM 

ymepoA - I~1M-1 ABnaeTCfl HeAOCTaTOHHO 
acJxfceKTMBHofi Ao6aBKOM nna o6pa30BaHna 
nopwcTOM TpaHcnopTHOM cTpytaypbi rpaHynw, 
BbiiuenepeHMcrieHHbie HeAOCTaTKM n3BecTHoro 
cnoco6a npnBOA«T k ycno>KHeHMto 
TexHonorviMecKoro npoqecca m CHM>KeHwo 
TexHiiKO-3KOHOMMMecKMX noKa3aTenefi 
npon3BOACTBa ciiHTeTMHecKiix rpaHynnpoBaHHbix 
i^eo^nTOB. ripuMeHeHne TexHunecKoro yrnepoAa 
npiiBOAMT k nonyneHUKD qeneBoro npoAyicra c 
HeAOCTaTOHHO pa3BMTOM ceTbK) TpaHcnopTHbix 

HOP M B CBH3H C 3TWM CO CpaBHUTeflbHO HH3KMMM 

ocHOBHbiMM noKa3aTen«MM (cop6i;MOHHafl 

eMKOCTb H MexaHMMeCKafl npOHHOCTb), KOTOpbie 

onpeAe/iflK)T sc^c^eKTHBHOCTb wcnonb30BaHMH 
aAcop6eHTa b npoMbiiuneHHbix ycnoBuax. 

3aAana HacTOHLnero M3o6peTeHHfl - 
coBepLueHCTBOBaHHe TexHonorvin nonyneHun 
CMHTeTHMecKoro rpaHynnpoBaHHoro i\eonvua 
Tuna Y m, KaK cneACTBue, nonyneHne rpaHyn 
aflcop6eHTa c BbicowiMM aAcop6qnoHHbiMH m 

npOMHOCTHbIMM XapaKTepMCTMKaMH. 

DocTaBneHHafl 3aAana peiuaeTcn 3a cneT 
ncno/ib30BaHMfl cneAyKJii^nx HOBbix 
TexHono run ec kmx npneMos: 

- nonyneHMe A^OKCMAa KpeMHMW - Si0 2 b 
oneHb peaKi4HOHHOcnoco6HOM c|x3pMe m 
LunnHenn, mbtoaom npoKanKH npn 700-900°C 
ncxoAHoro KaonnHa, B3flToro b KonnnecTBe 
70-85% ot o6u\ew Maccbi KaonnHa, B3«Toro aha 
npuroroBneHMfl rpaHyn; 

- o6pa6oTKa CMecu lunnHenw m A^OKCMAa 
KpeMHMfl 10-40%-HblM pacTBopoM cepHOM 
KucnoTW an« yAa/ieHna anK)MHHnn; 

- cMeujeHne nonyneHHoro A^OKCHAa KpeMHUfl 
c Kaon n hom ao oSecneneHMfl kohbhhofo 
cooTHOLiieHUfl SiO 2 : Al 2 0 3 = (10:12) (stot 
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cpoctok KpucTannoB, vocio*u\wa M3 qeoriMTa 
Tuna Y), m Ao6aBKOM, coAepwamePi ymepoA; 

- ncnorib30BaHMe b kanecTBe Ao6aBOK, 
coAep^ai^itx ymepoA aKTMBupoBaHHoro yma, 
nojinsTuneHa, nonnnponnneHa m nonncTupona b 
KonMHecTBe 3-6% (3TOT npneM no3Bon«eT 
nonynnTb rpaHy/ibi BbicoKOM CTeneHM 
npoHnqaeMOCTH). 

yKa3aHHbie TexHonorvmecKne npweMbi 
npHBOA^T k cyu^ecTBeHHOMy ynpou^eHMK) 
TexHonoruM nonyneHMfl cnHTeTMMecKnx 
qeonnTOB, CHM>KeHHK) nx ce6ecTOHMocTH m 
o6ecnennBaK)T nonyneHne rpaHyn, coAep^amux 
b CBoeM cocTaBe qeonMT Tuna Y, o6naAaK)Q4MX 
ynyniueHHOM TpaHcnopTHOM CTpyKTypow. 

flpeAJiaraeMbifi cnoco6 ocyLAecTBn«K>T 
cneAyroimiM o6pa30M. 

Ochobhom McxoAHbift MaTepnan - npnpoAHbiM 
rnnHMCTbiM MMHepan-KaonnH noABepraKDT 
npoxanKe npH TeMnepaType 700-900°C f npw 
3TOM KaonnH npeBpamaeTCH b anKDMOKpeMHeByK) 
LunnHenbHyio qba3y - SisA^O^, mto npuBOAUT k 
o6pa30BaHMK> AononHHTenbHoro wonn Si0 2 b 
oneHb peaKqnoHHocnoco6HOM c(x)pMe. LUnnHenb 
o6pa6aTbiBaK)T cepHofi KucnoTOM a^« yAaneHMfl 
anwDMUHM^. nonyneHHbiM HepacTBopuMbiPi 
ocaAOK, coAep>Kai^iiii amokcma KpeMHun 
npoMbiBaK)T boaom, cMeujuBaraT c Kaon H hom ao 
o6ecneHeHM5i kohshhopo cooTHoiueHMfl SiO 2 : 

^ 20 3 = (10-12) : 1 m nopoLUKOBOM Ao6aBKOM, 
coAep)Kaiqefi ymepoA (aKTMBupoBaHHbiM yronb, 
nonnsTM/ieH, nonnnponnnen nnn non^cTMpon). 

ripn nepeMeiuMBaHMM b cMecb Ao6aBnflK>T 
BOAy AO o6pa30BaHM« oahopoahom nnaCTMHHOM 
Maccbi, KOTopyK) saTeM ct)opMy»oT b rpaHynw 
(onTMManbHbiM pa3Mep rpaHyn 3,2 m 1,6 mm), 
nonyneHHbie rpanynw cyiuaT npn 140-200°C b 
TeneHMe 3 h. 

3aTeM npoBOA^T TepMMMecKyjo atanBaqnio 
npn 580-700°C, b pe3ynbTaTe KOTopow 
o6pa3yeTca npoMe>nyTOHHbiw aMopcf)HbM 
anfOMocnnnKaT, cnoco6Hbw KpncTanjiM30BaTbCfl 
b qeoniiTHyK) CTpytaypy i4eonMTa Tuna Y b 

COOTHOLUeHMM, 3aAaHH0M A03MP0BK0M A^OKCHAa 

KpeMHUfl, a nonHoe BbiropaHne Ao6aBKM, 
C0Aep>KaiAeM ymepoA, o6ecnenMBaeT 
npoHnqaeMOCTb rpaHynw A^ifl npoBeAeHM« 
adpc^eKTMBHoro Maccoo6MeHa b npoqecce 
ruAPOTepManbHOM KpncTannM3aqiin. 
IlonyMeHHbie aMopcj)Hbie rpaHynbi oxna^AaraT m 
noABeprawT rviApoTepManbHOM KpucTannnsaqnn 
B menoHHOM pacTBope. foTOBbjfi qeonviT 
npoMbiBaiOT BOAoii m cyiuaT npn TeMnepaType 
220-300°C. 

CymHocTb cnoco6a noflCH^eTCfl 
koh KpeTH bi m m npuMepaiwin ero ocyu^ecTBneHUfl. 

flpuMep 1. flaHHbiti npuMep A^MOHCTpupyeT 
B03MO>KHOCTb nonyneHUfl rpaHynnpoBaHHoro 
qeonMTa Tuna Y m AHOKCHAa KpeMHM«, 
nonyneHHoro M3 Kao/iMHa m mcxoahopo KaonnHa, 
o6ecneMMBaK)LAMX cooTHomeHMe Si0 2 : Al 2 0 3 = 
(10-12) : 1. B mcxoahom cm ecu KaonnH-AHOKCMA 
KpeMHMfl, b KanecTBe Ao6aBKn, coAepwaujeft 
ymepoA, Mcnonb3y»OT nopomoK aKTMBupoBaHHoro 
yrna. 

B Myc|>enbHyK) nenb 3arpy>KaK)T 930 r 
KaonnHa, npoKannBatOT npn 700-900°C b 
TeneHne 2 h. rionyMeHHyw npn npoKa/iKe 
anKDMOcunnKaTHyjo mnnHenb o6pa6aTbiBaK>T b 
TeneHne 1 m 26,5%-hwm pacTBopoM cepHow 
KMC/iOTbi, B3«TbiM b KonnwecTBe 3200 Mn, npn 
98 °c. OTAenpraT HepacTBopuMbiii ocaAOK ot 
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pe3yribTaTe peaKqun, Ha cJwnbTpe. 
HepacTBopkiMbiM ocaflOK, coAepwatHMH a^okcha 

KpeMHMfl, npGMblBatOT BOAOM, 3aTeM 
OTCj)M fl bTpOB bl B3 K) T . 

B CMecMTe/ib 3arpy>KaK>T 200 r KaonnHa, 433 
r flMOKCMfla KpeMHUfl, nojiyneHHoro m Kaon u Ha h 
30 r nopoiuKa aKTMBupoBaHHoro yrna. CMecb 
nepeMeiiJMBaiOT 15 mhh h 3aTeM flo6aBnfltOT 
BOfly b KonnMecTBe 60 Mn. riepeMewHBaHkie 
npoAonwaioT ao nonyneHkm OAHopoAHofi 
nnacTMWHoPi Maccbi. 

3aTeM ocyi^ecTBDflKDT c(x)pMOBaHiie, nonyMaa 
rpaHyribi AnawerpoM 3,2 mm, KOTopbie cyiuaT npw 
140-200°C b TeneHne 2 m. BbicyiueHHbie rpaHyribi 
noABepraioT TepMimecKotf aKTWBaLjMki npw 
580-700°C b TeneHne 2 m, nocne nero mx 
oxna>KAaiOT. 

Awiopcf)Hbie rpaHynbi nocne npoKanKH 
noMeiAaioT b Kpnciannmaiop m 3annBaioT 
KpncTannn3aL|noHHbiM pacTBopoM, nonyneHHbiM 
cMeiunBaHneM 540 Mn boaw h 125 Mn pacTBopa 
eAKoro HaTpa c KOHqeHTpaqnevi no OKCHAy 
HaTpufl 500 r/n. 

nonyneHHafl peaKqHOHHaa Macca 
BbiAepwMBaeTCfl npM 30 °C b TeneHne 24 h, 
3aTeM TewnepaTypa noBbiwaeTCfl ao 90 °C m 
peaKLjuoHHaa Macca BbiAepwi/iBaeTca 36 m. 

nonyneHHbiM i\eonm npoMbiBaioT boaom m 
cywaT npn 220-300°C. 

y roTOBoro o6pa3i4a peHTrenocTpyKTypHbiM 
MeTOAOM onpeAenflnn: Tun KpucTannnMecKofi 
peiueTKM m CTeneHb KpncTannn3aL4nn; 
MexaHMHecKyio npoHHocTb rpaHyn nyTewi 
pa3AaBHMBaHH« Ta6neTOK Ha npecce Pyxronbqa. 

OM3MKO-XMMMMeCKMe XapaKTSpMCTMKM 

L(eonMTa Tuna Y npuseAeHbi b TaGnmie. 

llpuMep 2. flaHHbiii npwviep AewoHCTpupyeT 
BO3Mo>KH0CTb nonyneHMH L(eonMTa Tuna Y 
cornacHo cnoco6a, npuBeAeHHoro b npuMepe 1, 
OTnunaioiuMMCR TeM, mto Ha CMeweHue b 
KanecTBe Ao6aBKH, coAepwamew ymepoA, 
ncnonb3yioT nonnaTuneH HM3Koro AaBneHHH. 
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qeonura runa Y npuBeAeHbi b Ta6nuL|e. 

DpuMep 3. flaHHbiM npwMep AeMOHCTpupyeT 
B03MO>KHocTb nonyMeHkia L^eonnTa Tuna Y 
cornacHo cnoco6a, npuBeAeHHoro b npMMepe 1, 
omkiHaKXiiMpicfl TeM, hto Ha CMeiueHne b 
KanecTae AoSaBKM, coAepwamew yrnepoA 
ncnonb3yK)T nonnnponnneH HH3Koro AasneHHfl. 

0M3MKO-XMMHMeCKHe xapaKTepwcTHKH 
qeonnTa Tuna Y npuBeAeHbi b Taeniae. 

ripuMep 4. flaHHbiM npMMep A©MOHCTpnpyeT 
B03MO)KHOCTb nonyneHHH qeonkiTa Tuna Y 
cornacHo cnoco6a, npuBeAeHHoro b npuMepe 1, 
omnMaioiuMMCfl TeM, hto Ha CMeuieHue b 
KanecTBe Ao6aBKH, coAepwametf yrnepoA, 
ncnonb3yioT nonnc™poa 

CpM3MKO-XMMMMeCKMe X3 pa KTep M CTM KM 

qeonHTa Tuna Y npuBeAeHbi b Ta6nni4e. 

OopMyna M3o6peTeHMfl: 

Cnoco6 nonyHeHn« cnHTeTwnecKoro Ljeonma 
Tkina Y, He coAepwamero cBH3yK>mero, 
BKnio^aioLAnCi CMeiueHne npiipoAHoro muHMCToro 
MMHepana KaonMHa c a^okcmaom xpeMHkm, 
Ao6aBKoft, coAep)KaLAeM yrnepoA, Ao6aBneHne 
jkmakoctm ao nonyneHMH oahopoahom Macx^bi, 
<£opMOBaHne rpaHyn, TepMoaKTMBaMnio, 
ruApoTepManbHyio KpucTannnsai^nio h cyuKy, 
omma\ou\mc?\ TeM, mto Kaonvm b KonnnecTBe 
70-85% ot o6meM Maccbi KaonnHa npoKanMBaioT 
npn 700-900°C, o6pa6aTbiBaK)T 10-40%-HbiM 
pacTBopoM cepHOM KMcnoTbi, nonyneHHbiM 
HepacTBopuMbiPi ocaAOK, C0Aep>KaLAMM ahokcma 
KpeMHun, npoMbiBaioT boaoPi, CMeuiMBaioT c 
ocTaBLueficfl MacTbio KaonnHa ao o6ecneMeHMfl 
KOHeMHoro cooTHOiijeHMP Si02: Al 2 0 3 = (10-12): 
1, yrnepoAcoAepjKao^eM Ao6aBKO^ b KonnnecTBe 
3-6 Mac. %, b KanecTBe Ao6aBKM ncnonb3yiOT 
aKTMBMpoBaHHbiM yronb, nonnsTunen HH3Koro 
AaBneHM«, nonnnponnneH, nonncTupon, b 
KanecTBe >khakoctm Ao6aBn«K)T BOAy, 
TepMoaKTMBaqnK) npoBOA^T npn 580-700 °C, 
nocne KpncTannn3amiM rpaHynw cyujaT npn 
220-300°C. 
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<1>h3hko - xHMHqecKHe xapaicrepHCTHKH o6pa3UOB ueojiHTa THna Y 







CTeneHb KpHcxaji- 


MexaHH- 


npHMep 


Thii 


JIH3aUHH no flaHHMM 


necKax npOHHOCTs, 




ueojiHTa 


peHTreHocTpyioypHoro 








aHajiH3a 9 








MaC. /o 


Kr / Ta6ji. 


1 


Y 


78 


15,0 
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Y 


80 


14,6 
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Y 


84 


15 1 


4 


Y 


90 


14,3 



